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SOLUTION: A position (of a vacuum chuck holder) 
contacted with a workpiece in a semiconductor wafer 
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the formed film is made of p-type crystallized silicon 
carbide. 



LEGAL STATUS 

[Date of request for examination] 19.11.1 998 

[Date of sending the examinees decision of 02.04.2002 
rejection] 



http://wwl.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAal3721DA409260471PL 



12/17/02 



Searching PAJ Page 2 of 2 

r 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



http://wwwl .ipdljpo.go.jp/PA 1 /result/detail/main/wAAAal 372 1 DA40926047 1 P 1 .htm 



12/17/02 



(19)P*BM*HF/? (J P) 



& H ft It & « <a) 



#^¥9 -260471 

(43)£JBB ¥£9*P(1997)10Ji3B 



©o inter mum i?to&m*n fi tm&^mji 

H0 1L 21/68 H0 1L 21/68 P 

C0 4B 35/565 C0 4B 41/87 G 

41/87 35/56 1 0 1 X 



*2f!$ fl*Ji©*6 FD 5 ft) 



(21)ttM»# 


tfHT8- 90525 


(71)ffi«A 


596050610 








#± »B 


(22)fflKB 


¥j«8*f-(1996)3fll8H 




ARfHTOTpSA 2 TS 6 «38^*y^ 








-f'>201# 






(72)«W# 


#± »!! 








*KJ«miliT65iL 2 TB 6 #38#**.£/N 








-fy201^ 






(74)ft«A 


#«± AiTTJll ft* 



(54) wmozffl ms^itmim^±\z^^^im^m^-^y^hft^m^^iJ\mM^yy^ 



(57) 




(2) 

1 

mm 1 j Tmv^mm ■ m%.m.<n®.&mi 
mnzit^mmitsmm *n-7-<>yixtcbz 
c mm 2 1 mmm i imvtm&timxmm* 

#\ S (111). (110). (22 

0 ) H XV (200) ££*KJ: 

*K mfiefS*JB3lStt<7)4ff.cotSaBijE|6i'4i<7)ff,&c02 

® J: 0 £4 i k £Vmti &££^ -y 9 *>iy. 
[ Mm 5 ] n £Mm 1 J£iK^L¥38i*MUS3;J& 
*\ 5 y-%&%* (220) fflSlfillfiaflt^^-t^ 
<0ft«ffiBl6|*Sftflm*4K0lfct:*i^T. X«|lWr3*J8 20 
T 5 0 fSliLt i 0 tch Z k & ftWLk-fl y 7 * 

[ mm 6 1 I? mm 1 iiBoflsty!»«fcB*R 

K^n^.^ k mWLk-f&MQl-r v 9 *ivy. 

[000 1] 
[0002] 

^ZVmWzffiyZt&fziihlznQI-v ••/ 
[0003]«. z<nmfr>n£. J f"* -y ?*Mzim$ 
t<^. T^Si-fe^S y^XtffflV^ftTltf:. T/l- 40 

•y ? ;Jt^rfctJ v *Tfct . «iffli*t-f-v -y 9 

[ 0 0 0 4 ] X. T^«^HROttWfcfcff-v^ *x 

*>iy<m%m<nmttmmmmwi!ikts:'>tz. « % 



ttm i 9-2 6 04 7 1 

2 

[0005] 

( 1 ) mmttrnztetix ^tzk. *> . 

(2) SWLA'fc-jfc'J. «*LfcOLTrfSt**L 

(3) /BWSBtMW'hSv^fc. 

( 4 ) JtS*vh5 < . ^ST't> iZk. 

(5)mai.mzfctix^?>zk. 

X'hh. hMtttt.££ t )nL<&Z>kik<7)£ s >l,z%;&„ 
[0006] ^X^i: %Qrf~ x •/ ^ XlimfflA IX ^ 

Mlz%iEZ1x&ZkX'hZ>„ LfcA^T. ^)vy<r>w^ 

izim-r h uftm^xmiz x h *? xj \<mm * h 
izz. vmii-&mt?cov^\k*>i-ymtmzj:&T 

[0007] mi&OTyi- -y > -/m%CD9Uz, Z'MK 
&mifzM2.1- J r y7*)iy'\(r)Wm-&Zk. -b5 5 
■y 7 x^IM^Atl. Z k . WSflEWSFi: N« 

[0008] -/ ^^/U^tCfc^T . 

[0009] ^m^wm^x.j\i7)->r^ xii. r-f *s 

vMSi^fc^: o T # tz . tm&* 5r ® L . «K 

[0010] «fko«tttti j:t'«t>«Hai • 

vmimi.nxh h . u^ix. v ••/ ? y 
k v*>rtm)r$-&Min , ?.®mz£ s m^&.^tz 
i&mmmx'tih'mtffoz>. ttz^x . 



(3) 



^^9-2 604 7 1 



[ o o i n iMsZ&m&mtzttmt t-c-t 

mUi-Wlz&frXm^nX'h&Ztfrl,. milt: 

toZMymmizikmmm-r&iziiZttfij). tax/. 
frx-->xmmmtimmi%<. &»£0WBffi&& 

[00 12] 

mmzmm-ztzthcD^m +fwre«. bim* 

S*±K. ^ H8Mfctt»BaTt«EEfl:1^»K: i T H 
aitttBXR £»J£ Ufc . ■»= 5 5 7 X«1§rttT'ffij£t 

#2 U^fcttflfllfci: LTI±. SttKaSL itz 

1 0 0 1 3 1 *m\izti^xii&iitimmtim 
[ 0 0 1 4 1 *wfltffl^6«asft^iaa*«^* 



[0015] «3^*ft«**mt:JsJti*iiiif«<^H 
«tt*«iKfla^R«ffl««sgai8*fiSSEl*l t^tv^it 
fcg0t & C: t L . *JWH"C« . £HB£X3£«R 

10 mmmzmmmx-zz. 

[0016] ^muz^^t^mmmmmx- 

t^tt^xii, mi^mvn^>nm^< . ft 

[ 0 0 1 7 ] ,1 CT\ «#*>3SSf f-v y 

s tit v vtstm k *#*ofls s a»#fl3&iH*£fl«*> 

%ix?ix<nR$kX'hhx'fy]/x®, r/P 5 

20 «9ttM?r*-r. 
[00 18] 

[*1] 





(Kg/mm 1 ) 




»3UW 


(0 - cm) 


CHv) 






20,000 


&1 




7x 10" 6 


200 


17-3 


Ako, 


35,000 






£ 10" 


1300 


7.1 


«»SSiC + 


40,000 


ai 




10* 


2£00 


4.1 



[0019] TfflfttB***!**^^ 'I^ 9 - • flitt 
T . 3Wfc*fc Jt*£JtlWS k . »6£fc*»P!fc: J: & 

[ 0 0 2 0 ] **: . JWKflWfcH* < . 

[002 1] 

Hm&w. mmmmmzmkt&^m%&ix 

l^Ck^Lfc. .Itf>#gtf)#T\ -J&ldftbftT^ 



-fc^S v^xWH«)ftfcWft!nilH»S:gBWi 

[0023] *wmz%hfc¥mmmmmm±mmi 
mz£^x$m<?)®mm&\f&?z>, ifrh.mmmiz 
i^xmm^n^M^^tchftmztc-t. mt 

7^ ( 2 2 0 ) ffi, S.tX x (111) BB(cfii|6j-tS ±-5(: 



(4) 

5 

[0024] 

W&fll££5jrf¥ffl0. 02l±0lcOA. A' BrffiST' 
^x;\ift^iB<9^i^xy\W^£;f?,J: DirTA^'h 
C^l^kfflfcOlill^^flSIS (^XAWSSfS) 1 10 

smm ( n-^mm ) 2 t t -y »j a« 
[ 0 0 2 5 ] 4 Jt . &mmw> 2 £ttX2K*ofc*>?> 

i»m3tf^#fttM^-C^I&§*U #"8$tfL3tt. 
tlz±->X. ->xy\Wco5cHfc#SttDaa2TH*ixl. 

[0026] #%tmx'U. ^rwH^mi. 20 
itm&m±mmmm&m^i\L¥%mx'im vtz 
mzmmx'^-T-j>?Lxn&LLtz. t-r. hi. 
fccty. @2^«2:^-r«a^fl:fij*»*^«j£t 

0. 2-0. 5mm) fr'^JnlSftTV^W. j£M 

*>T. lEaK^fl&lttlljftPO. 2mmC^J:9 
tlttMlII^^ OSMBttSO. OlmmST'IS 

[0 0 2 7] itfJ^fltf^XAttftiii, tJitf, Kgjg 30 

•fctf. ^G?iai2^iB{cffi*E^tfit^(Ofl:^^$:2 

0 0°C. H»aUKl OHftl 0xtm/h, ?Hftflft$H 

LfcRlUfitt. SMfcJ:oT8Armsfctt±a«»K ffi 

E^fflmTT'lSJl LfcKSlBU 500ArmsT'*>o 40 

£E«BBSi TOSH LfcK^ISfifllJStt 5 

(220)I*M111) C0ffi(ZJt«L-Cl«j5 2fgT'*> 

ItWCtt. tWHtttaltt** (220) ^[S^coEl&lA^ 



#$¥9-2 6 04 7 1 

6 

v^HaiBSIiiffth.'C^Sik^L-Ci-^. ISA 

wmza^x. ffl*Ltzm®t*&L\*\mmx'\i. ea 
< -ta mmtmrnztch z t \tm i x \, . 

[0 028] ifeS«iii\ ttlih. </-x"8«iffc:tt 
.1 fc Ji^-^ < . ^xy n w b (?Mlz ZMMtfttt Zt\,z 

x twa^A^fe ix v x/ Mnrfct«w-& t v > -5 ; t t & 
0)x\ m±m>mmzx?>A^itm-^\ m^x. 

[0029] 

o . * <>>4jfflftwisftaB6*»*-r & z t iz x -o x . * 

5r*-r. !6BiflJlt»l«?L* ft Sr< » #«tt 

OMtt. e*T'J>S«tt^t^^-r*-^^ y^^r 
iE*ffaik*fil5iait*>fe l )3c«LT«IIIBt:'t6. 5g 

[W^m^rittHfl] 

[01] •» ^OTWIWH. 

[02] K^f-v v ^ coWffi«»&H„ 

[03 ] JtS^-v v 9wmwmco~w>ft&*m. 

1 «ttfl»Ox/NiJ*») 

2 mm&(%?mmm) 

3 «ss?l 

4 X^S^Ifl, 
6 



(5) 



WI3PP9-2 6 04 



[01] [02] [03] 




Page 1 of 5 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates sheet metal-like substrates, such 
as for example, a semiconductor substrate (wafer), and an alumina, a quartz, to the vacuum chuck used 
suitable for adsorption fixation. 
[0002] 

[Description of the Prior Art] In the manufacturing process of a semiconductor integrated circuit, the 
various supporting structure for conveying a wafer or fixing to a predetermined position is used. For 
example, in the aligner which bears the role rate of central of a lithography process, since a sheet metal- 
like wafer is fixed in a flat surface, the equipment of a vacuum chuck is used. 
[0003] Conventionally, that by which the material used for this kind of vacuum-chuck main part 
performed alumite processing to the aluminium alloy, and alumina ceramics were used. In the vacuum- 
chuck electrode holder made from an aluminium alloy, there is a problem which cannot maintain 
precision of an adsorption side over a long period of time by wear etc. On the other hand, in the vacuum- 
chuck electrode holder made from alumina ceramics, at the time of use, a chuck electrode holder is 
charged, dust adheres and there is a problem to which the adsorption precision of a wafer falls. 
[0004] moreover, detailed-izing of a semiconductor integrated circuit ~ following — a wafer exposure 
side - a perfect two-dimensional flat surface -- and it is necessary overly to be a smooth side According 
to it, as for the profile irregularity of the adsorption side of the vacuum-chuck electrode holder which 
supports a wafer, a smooth side is overly needed. In field processing of the vacuum-chuck electrode 
holder formed with machining, although an ARUMYUUMU alloy is softly easy to process it, on the 
other hand, it deteriorates easily. Field polish of the vacuum-chuck electrode holder which consists of 
alumina ceramics is not firmly easy. 
[0005] 

[Problem(s) to be Solved by the Invention] Property that vacuum-chuck electrode-holder material is 
called for as stated to the aforementioned conventional technology (1) Excelling in abrasion resistance, a 
**** bee, and a degree of hardness are large. 

(2) Be, or pore should be charged and don't adsorb dust. 

(3) A coefficient of thermal expansion is small. 

(4) Specific gravity is small and it is high intensity. 

(5) Excel in workability. 

It comes out. It is as follows when the above-mentioned property is seen in more detail. 
[0006] The wafer and the vacuum-chuck electrode holder touch. A vacuum-chuck electrode holder loads 
and conveys a repeat wafer. Therefore, a front face is worn out and damaged. The state where a wafer is 
expected where a vacuum-chuck electrode holder is adsorbed is that the front face of a wafer is 
corrected by adsorption in the first place at the optimal position which the light of an aligner makes, a 
**** bee, and the most perfect possible 2-dimensional flat surface. Therefore, in order to prevent 
deformation of the wafer by the defect of the maintenance side resulting from wear of a electrode holder, 
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and in order to prevent the wafer of a particle generated by abb RESSHIBU wear by contact to a wafer, 
and deformation of the flat surface by the intervention between electrode holders, it is desired for the 
abrasion resistance of the contact section of a vacuum-chuck electrode holder and a wafer and a degree 
of hardness to be high. Moreover, if a particle adheres to a front face, an open circuit and a short circuit 
will arise at the time of a circuit imprint. 

[0007] The thing to the vacuum-chuck electrode holder with which the contaminant was charged besides 
the above-mentioned abb RESSHIBU wear to adsorb, the thing to ceramic surface pore to invade 
produce the aforementioned obstacle and the same obstacle. 

[0008] Heat is accumulated by exposure in the vacuum-chuck electrode holder of an aligner. For this 
reason, when the coefficient of thermal expansion of a electrode holder is large, the dimensional change 
of the wafer by which adsorption fixation is carried out is made expanded to a electrode holder. 
Therefore, in order to suppress the size error at the time of a circuit imprint, it is desired for a coefficient 
of thermal expansion to be small as much as possible. 

[0009] The size of the wafer for semiconductor circuits has carried out steps enlargement for the 
improvement in the die yield. A transport device and directly in connection with it, the load of a 
vacuum-chuck electrode holder is becoming large. Material with the strong mechanical strength of a 
**** bee and vacuum-chuck electrode-holder material has been needed. It is contrary to lightweight- 
ization of equipment to strengthen increase of material thickness and intensity. 

[0010] The process which spends time and an effort most with machining of material is a polish process. 
It is necessary to carry out a deer and there overly needs to be a field where a vacuum-chuck electrode 
holder and a wafer contact in respect of smooth for the flatness reform by vacuum adsorption. It follows. 
The polish workability of vacuum-chuck electrode-holder material turns into an important property. 
[001 1] In recent years, ceramic material is developed as a material which fulfills the above-mentioned 
required property. Generally from it being a stiff thing very much, the conventional ceramic material 
needs an effort great for carrying out surface polish, and polish energy for said **** super-common 
glide plane. In order to perform strong polish processing, it was difficult on the contrary to be easy to 
damage a polished surface, and to acquire a highly precise smooth side. 
[0012] 

[Means for Solving the Problem] By this invention, in order to solve the aforementioned technical 
problem, a vacuum-chuck electrode holder consists of ceramic complex which formed the of-the-same- 
kind carbonization silicon film by the reduced pressure chemical vacuum deposition under the non- 
oxidizing atmosphere on the sintering carbonization silicon base. In this invention, as desirable complex 
material composition used for a vacuum-chuck electrode holder, alpha type or beta type sintering 
carbonization silicon is used for a base, and the carbonization silicon of beta type structure which 
crystallized the formed film is mentioned. 

[0013] Moreover, manufacture is easy in order to choose the membrane structure which does not use a 
carbonization silicon sintered compact for the contact section with a direct wafer in this invention, but 
uses a chemical-vacuum-deposition carbonization silicon film for a front face, and makes polish 
processing easy. 

[0014] Moreover, the sintering carbonization silicon complex used for this invention has conductivity. 
High rigidity which a ceramic sintered compact has in a **** bee and the vacuum-chuck electrode 
holder of this invention The property of conductivity is added to the property of lightweight and a high 
degree of hardness. Therefore, while abrasion resistance improves, generating of static electricity in a 
contact portion with a held object is prevented, and adhesion of a contaminant is reduced. 
[0015] While the crystal face of a carbonization silicon front face prevents generating of an injury as 
much as possible with fewer polish energy by improving originating in it being non-orientation, carrying 
out orientation of the crystal face of a carbonization silicon vacuum evaporationo film, and arranging a 
cleavage plane in this invention, the surface polish of the difficulty of the surface polish in the 
conventional carbonization silicon material can overly be carried out in a smooth side. 
[0016] Furthermore, the chemical-vacuum-deposition film in this invention is precise, and does not have 
pore like the usual ceramic front face. Therefore, in the contact section of the vacuum-chuck electrode 
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holder of this invention, and a held object, there is no adhesion of the foreign matter to pore, and though 
adhered, cleaning removal is easy. 

[0017] The physical properties of the chemical-vacuum-deposition carbonization silicon complex of 
each material currently used for the conventional vacuum-chuck electrode holder here and this invention 
are shown in Table 1 . Each physical-properties value of stainless steel and an alumina which is a metal, 
ceramics, and each representation is shown as a comparison material. 



[0018] 
Table H 




(K#/iW) 






(fi - cm) 


mm 

(Hv) 


(x 10" VT) 




20,000 


8.1 




7 x icr 6 


200 


17.3 




35,000 


3.8 


m 


_ 10" 


1,800 


7.1 




40,000 


3.1 


a 


10 10 


2,500 


4.1 



[0019] As application evaluation weighted solidity to the electrode holder of which flatness is required, 
and the charge of transport-device material of which small and high performance are required, if the 
chemical-vacuum-deposition carbonization silicon complex of an elastic modulus according to this 
invention in both if an elastic modulus is compared with specific gravity is large and specific gravity is 
small, the value also with desirable ****** is shown. 

[0020] Moreover, a coefficient of thermal expansion is also the smallest in 3 persons, and even when 
accumulation is carried out by prolonged exposure, there are few dimensional changes. That is, the size 
eiTor at the time of the wafer circuit imprint by which adsorption fixation is carried out can be low 
suppressed to a electrode holder. 
[0021] 

[Function] Offering a means by which the reduced pressure chemical-vacuum-deposition carbonization 
silicon complex under the non-oxidizing atmosphere of this invention solves many above-mentioned 
technical problems was shown. In this means, the processing difficulty of the ceramics generally said is 
solved upwards, and the vacuum evaporationo film of this invention brings about an important operation 
and an effect. 

[0022] In order to conquer the processing difficulty of ceramic material, electric spark forming is 
adopted, the slot where the field by which an electron discharge method is carried out adsorbs a wafer, 
and vacuum suction - it is a hole and cannot but depend for the important field in contact with a wafer 
on polish processing The stage with the most difficult machining of ceramic material is polish 
processing. 

[0023] The chemical-vacuum-deposition carbonization silicon film which becomes this invention 
generates various membrane structures according to vacuum evaporationo conditions. And the effort of 
polish processing makes a greatly different operation by the membrane structure. For example, there is a 
vacuum evaporationo film prepared and obtained so that the chemical vacuum deposition of the beta 
type carbonization silicon of a high grade may be carried out to the front face of the base which forms a 
vacuum-chuck electrode holder and orientation of the crystal face may be carried out to a Miller-indices 
display (220) side and a field (111). When this vacuum evaporationo film was compared with the 
vacuum evaporationo film of non-orientation in the polish energy in polish processing, and time, 
consumption energy had far few vacuum evaporationo films which carried out orientation. And the clear 
difference was seen and the state of a polished surface was also excellent in the direction of an 
orientation film. The chemical-vacuum-deposition carbonization silicon complex ceramics for vacuum- 
chuck electrode holders which become a **** bee and this invention are carrying out the operation of 
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the contact surface with the most important wafer which was overly excellent in processing of a smooth 
side, having a property equivalent to the ceramics currently used as present wafer maintenance material. 
[0024] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. The plan in 
which drawing 1 shows the rough structure of the vacuum-chuck electrode holder of this invention, and 
drawing 2 are the A. A' cross sections of drawing 1 . Drawing 3 is some enlarged views of drawing 2 . 
The slightly small path of the configuration of the wafer adsorption side of a electrode holder WH is 
more nearly circular than the diameter of Wafer W, and two or more concentric circle-like annular 
heights (wafer W supporter) 1 and annular crevices (vacuum adsorption slot) 2 are formed in the wafer 
adsorption side in the shape of a rim in the fixed pitch from the center of a electrode holder WH. 
[0025] moreover, the inhalation of air for the vacuum adsorption in each annular crevice 2 - a hole 3 
arranges and forms in radial - having — each inhalation of air - the hole 3 is open for free passage with 
the hole 4 of the shape of a sleeve extended to radial inside electrode-holder WH By tying this hole 4 to 
the source of a vacuum, and decompressing it, the space surrounded in the rear face and each annular 
crevice 2 of Wafer W becomes negative pressure, the rear face of Wafer W is learned from the upper 
surface of two or more annular heights 1 , and flattening reform is carried out. 
[0026] The carbonization silicon film which formed membranes by the non-oxidizing-atmosphere 
reduced pressure chemical vacuum deposition coated and constituted the electrode-holder WH main part 
from this example on the sintering carbonization silicon base. First, drawing 1 and alpha type 
carbonization silicon base which makes the configuration of drawing 2 were sintered. Since the annular 
irregularity sections 1 and 2 (a depth of 0.2-0. 5mm) are beforehand processed into the sintering mold, 
there is imprinted irregularity in the cast sintering electrode-holder base. It machined so that the flight 
width of the exact annular heights 1 might be anew set to 0.2mm, and the front face performed polish 
processing to 0.01mm of field granularity. 

[0027] Film processing of the wafer maintenance side and vacuum suction groove surface of this base is 
carried out simultaneously. The chemical vacuum deposition of a high grade carbonization silicon was 
performed on **** bee, annular heights 1, and annular crevice 2 front face under two different vacuum 
evaporationo conditions. One is the reduced pressure vacuum evaporationo under the vacuum 
evaporationo temperature of 1300 degrees C, an evaporation rate 10 - number 10 micrometer/h, and a 
non-oxidizing atmosphere, and others are the same vacuum evaporationo temperature and the same 
evaporation rate, and are the ordinary-pressure vacuum evaporationo under a non-oxidizing atmosphere. 
Diamond powder performed mechanical polishing for two obtained vacuum-chuck electrode-holder 
front faces for 5 hours. 500A of film front faces which 8A of film front faces deposited under the above- 
mentioned reduced pressure atmosphere was finished in rms by polish, and formed membranes under 
ordinary-pressure atmosphere was rms. When the X diffraction compared the crystal structure of both 
the vacuum evaporationo film, the Miller-indices display (220) side of the crystal structure of the film 
which formed membranes under reduced pressure atmosphere was about 52 times as compared with the 
field of (1 1 1), and the thing under ordinary-pressure atmosphere was about 32 times. The above- 
mentioned example shows that the vacuum evaporationo side with much [ ground processability ] 
orientation to a direction (220) is excellent. In **** and the crystal structure, with the material which 
carried out orientation, and the material of non-orientation, polish is proved difficult that it is a bird 
clapper, so that orientation is abolished. 

[0028] Moreover, most pores cannot be found in a vacuum evaporationo side, a **** bee, and a wafer 
adsorption side. Therefore, it is rare for a contaminant to adhere to an adsorption side, and when a 
contaminant intervenes between Wafers W, it cannot happen easily that the flatness of Wafer W falls. 
Moreover, since it is a high degree of hardness, by abb RESSHIBU wear, a particle does not occur and it 
does not necessarily adhere to Wafer W. Since alpha type carbonization silicon sintered compact is 
conductivity, adhesion of the contaminant to the vacuum-chuck electrode holder by generating of static 
electricity is not produced. Though a contaminant adheres, it can remove easily, and cleaning of a 
vacuum-chuck electrode holder is easy. Furthermore, since the coefficient of thermal expansion is small, 
the vacuum-chuck electrode holder of this example has few dimensional changes by **** at the time of 
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exposure. Therefore, when exposing with the light of low strength for a long time using the photoresist 

of high sensitivity, the size error of a wafer can be suppressed in tolerance. 

[0029] 

[Effect of the Invention] When a vacuum-chuck electrode holder comes to coat a conductive 
carbonization silicon sintered-compact top by the reduced pressure chemical-vacuum-deposition 
carbonization silicon film in the bottom of a non-oxidizing atmosphere in this invention and the 
generation film forms the crystal structure shows the effect which makes most difficult polish processing 
easy with ceramic material as mentioned above. Moreover, there is no pore in a crystallization film, and 
adhesion of the contaminant by generating of static electricity is prevented for conductivity, and 
cleaning of the supporting structure is also easy. Moreover, high rigidity peculiar to ceramics and the 
lightweight toughness of the vacuum-chuck electrode-holder structure which a property brings about are 
stabilized over a long time, and make it possible to perform flattening reform of the held object by wafer 
adsorption. Furthermore, since it has the property of high dimensional stability which a small coefficient 
of thermal expansion brings about, it is advantageous when the dimensional change by accumulation 
poses a problem. 
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1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates sheet metal-like substrates, such 
as for example, a semiconductor substrate (wafer), and an alumina, a quartz, to the vacuum chuck used 
suitable for adsorption fixation. 
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PRIOR ART 



[Description of the Prior Art] In the manufacturing process of a semiconductor integrated circuit, the 
various supporting structure for conveying a wafer or fixing to a predetermined position is used. For 
example, in the aligner which bears the role rate of central of a lithography process, since a sheet metal- 
like wafer is fixed in a flat surface, the equipment of a vacuum chuck is used. 
[0003] Conventionally, that by which the material used for this kind of vacuum-chuck main part 
performed alumite processing to the aluminium alloy, and alumina ceramics were used. In the vacuum- 
chuck electrode holder made from an aluminium alloy, there is a problem which cannot maintain 
precision of an adsorption side over a long period of time by wear etc. On the other hand, in the vacuum- 
chuck electrode holder made from alumina ceramics, at the time of use, a chuck electrode holder is 
charged, dust adheres and there is a problem to which the adsorption precision of a wafer falls. 
[0004] moreover, detailed-izing of a semiconductor integrated circuit — following - a wafer exposure 
side - a perfect two-dimensional flat surface - and it is necessary overly to be a smooth side According 
to it, as for the profile irregularity of the adsorption side of the vacuum-chuck electrode holder which 
supports a wafer, a smooth side is overly needed. In field processing of the vacuum-chuck electrode 
holder formed with machining, although an ARUMYUUMU alloy is softly easy to process it, on the 
other hand, it deteriorates easily. Field polish of the vacuum-chuck electrode holder which consists of 
alumina ceramics is not firmly easy. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] When a vacuum-chuck electrode holder comes to coat a conductive 
carbonization silicon sintered-compact top by the reduced pressure chemical-vacuum-deposition 
carbonization silicon film in the bottom of a non-oxidizing atmosphere in this invention and the 
generation film forms the crystal structure shows the effect which makes most difficult polish processing 
easy with ceramic material as mentioned above. Moreover, there is no pore in a crystallization film, and 
adhesion of the contaminant by generating of static electricity is prevented for conductivity, and 
cleaning of the supporting structure is also easy. Moreover, high rigidity peculiar to ceramics and the 
lightweight toughness of the vacuum-chuck electrode-holder structure which a property brings about are 
stabilized over a long time, and make it possible to perform flattening reform of the held object by wafer 
adsorption. Furthermore, since it has the property of high dimensional stability which a small coefficient 
of thermal expansion brings about, it is advantageous when the dimensional change by accumulation 
poses a problem. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Property that vacuum-chuck electrode-holder material is 
called for as stated to the aforementioned conventional technology (1) Excelling in abrasion resistance, a 
**** bee, and a degree of hardness are large. 

(2) Be, or pore should be charged and don't adsorb dust. 

(3) A coefficient of thermal expansion is small. 

(4) Specific gravity is small and it is high intensity. 

(5 ) Excel in workability. 

It comes out. It is as follows when the above-mentioned property is seen in more detail. 
[0006] The wafer and the vacuum-chuck electrode holder touch. A vacuum-chuck electrode holder loads 
and conveys a repeat wafer. Therefore, a front face is worn out and damaged. The state where a wafer is 
expected where a vacuum-chuck electrode holder is adsorbed is that the front face of a wafer is 
corrected by adsorption in the first place at the optimal position which the light of an aligner makes, a 
**** bee, and the most perfect possible 2-dimensional flat surface. Therefore, in order to prevent 
deformation of the wafer by the defect of the maintenance side resulting from wear of a electrode holder, 
and in order to prevent the wafer of a particle generated by abb RESSHIBU wear by contact to a wafer, 
and deformation of the flat surface by the intervention between electrode holders, it is desired for the 
abrasion resistance of the contact section of a vacuum-chuck electrode holder and a wafer and a degree 
of hardness to be high. Moreover, if a particle adheres to a front face, an open circuit and a short circuit 
w ill arise at the time of a circuit imprint. 

[0007] The thing to the vacuum-chuck electrode holder with which the contaminant was charged besides 
the above-mentioned abb RESSHIBU wear to adsorb, the thing to ceramic surface pore to invade 
produce the aforementioned obstacle and the same obstacle. 

[0008] Heat is accumulated by exposure in the vacuum-chuck electrode holder of an aligner. For this 
reason, when the coefficient of thermal expansion of a electrode holder is large, the dimensional change 
of the wafer by which adsorption fixation is carried out is made expanded to a electrode holder. 
Therefore, in order to suppress the size error at the time of a circuit imprint, it is desired for a coefficient 
of thermal expansion to be small as much as possible. 

[0009] The size of the wafer for semiconductor circuits has carried out steps enlargement for the 
improvement in the die yield. A transport device and directly in connection with it, the load of a 
vacuum-chuck electrode holder is becoming large. Material with the strong mechanical strength of a 
**** bee and vacuum-chuck electrode-holder material has been needed. It is contrary to lightweight- 
ization of equipment to strengthen increase of material thickness and intensity. 

[0010] The process which spends time and an effort most with machining of material is a polish process. 
It is necessary to carry out a deer and there overly needs to be a field where a vacuum-chuck electrode 
holder and a wafer contact in respect of smooth for the flatness reform by vacuum adsorption. It follows. 
The polish workability of vacuum-chuck electrode-holder material turns into an important property. 
[001 1] In recent years, ceramic material is developed as a material which fulfills the above-mentioned 
required property. Generally from it being a stiff thing very much, the conventional ceramic material 
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needs an effort great for carrying out surface polish, and polish energy for said **** super-common 
glide plane. In order to perform strong polish processing, it was difficult on the contrary to be easy to 
damage a polished surface, and to acquire a highly precise smooth side. 
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MEANS 



[Means for Solving the Problem] By this invention, in order to solve the aforementioned technical 
problem, a vacuum-chuck electrode holder consists of ceramic complex which formed the of-the-same- 
kind carbonization silicon film by the reduced pressure chemical vacuum deposition under the non- 
oxidizing atmosphere on the sintering carbonization silicon base. In this invention, as desirable complex 
materia] composition used for a vacuum-chuck electrode holder, alpha type or beta type sintering 
carbonization silicon is used for a base, and the carbonization silicon of beta type structure which 
crystallized the formed film is mentioned. 

[0013] Moreover, manufacture is easy in order to choose the membrane structure which does not use a 
carbonization silicon sintered compact for the contact section with a direct wafer in this invention, but 
uses a chemical-vacuum-deposition carbonization silicon film for a front face, and makes polish 
processing easy. 

[0014] Moreover, the sintering carbonization silicon complex used for this invention has conductivity. 
High rigidity which a ceramic sintered compact has in a **** bee and the vacuum-chuck electrode 
holder of this invention The property of conductivity is added to the property of lightweight and a high 
degree of hardness. Therefore, while abrasion resistance improves, generating of static electricity in a 
contact portion with a held object is prevented, and adhesion of a contaminant is reduced. 
[0015] While the crystal face of a carbonization silicon front face prevents generating of damage as 
much as possible with fewer polish energy by improving originating in it being non-orientation, carrying 
out orientation of the crystal face of a carbonization silicon vacuum evaporationo film, and arranging a 
cleavage plane in this invention, the surface polish of the difficulty of the surface polish in the 
conventional carbonization silicon material can overly be carried out in a smooth side. 
[0016] Furthermore, the chemical- vacuum-deposition film in this invention is precise, and does not have 
pore like the usual ceramic front face. Therefore, in the contact section of the vacuum-chuck electrode 
holder of this invention, and a held object, there is no adhesion of the foreign matter to pore, and though 
adhered, cleaning removal is easy. 

[0017] The physical properties of the chemical-vacuum-deposition carbonization silicon complex of 
each material currently used for the conventional vacuum-chuck electrode holder here and this invention 
are shown in Table 1 . Each physical-properties value of stainless steel and an alumina which is a metal, 
ceramics, and each representation is shown as a comparison material. 
[0018] 
[Table 1] 
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[0019] As application evaluation weighted solidity to the electrode holder of which flatness is required, 
and the charge of transport-device material of which small and high performance are required, if the 
chemical-vacuum-deposition carbonization silicon complex of an elastic modulus according to this 
invention in both if an elastic modulus is compared with specific gravity is large and specific gravity is 
small, the value also with desirable ****** is shown. 

[0020] Moreover, a coefficient of thermal expansion is also the smallest in 3 persons, and even when 
accumulation is carried out by prolonged exposure, there are few dimensional changes. That is, the size 
error at the time of the wafer circuit imprint by which adsorption fixation is carried out can be low 
suppressed to a electrode holder. 
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OPERATION 



[Function] Offering a means by which the reduced pressure chemical-vacuum-deposition carbonization 
silicon complex under the non-oxidizing atmosphere of this invention solves many above-mentioned 
technical problems was shown. In this means, the processing difficulty of the ceramics generally said is 
solved upwards, and the vacuum evaporationo film of this invention brings about an important operation 
and an effect. 

[0022] In order to conquer the processing difficulty of ceramic material, electric spark forming is 
adopted, the slot where the field by which an electron discharge method is carried out adsorbs a wafer, 
and vacuum suction — it is a hole and cannot but depend for the important field in contact with a wafer 
on polish processing The stage with the most difficult machining of ceramic material is polish 
processing. 

[0023] The chemical-vacuum-deposition carbonization silicon film which becomes this invention 
generates various membrane structures according to vacuum evaporationo conditions. And the effort of 
polish processing makes a greatly different operation by the membrane structure. For example, there is a 
vacuum evaporationo film prepared and obtained so that the chemical vacuum deposition of the beta 
type carbonization silicon of a high grade may be carried out to the front face of the base which forms a 
vacuum-chuck electrode holder and orientation of the crystal face may be carried out to a Miller-indices 
display (220) side and a field (111). When this vacuum evaporationo film was compared with the 
vacuum evaporationo film of non-orientation in the polish energy in polish processing, and time, 
consumption energy had far few vacuum evaporationo films which carried out orientation. And the clear 
difference was seen and the state of a polished surface was also excellent in the direction of an 
orientation film. The chemical-vacuum-deposition carbonization silicon complex ceramics for vacuum- 
chuck electrode holders which become a **** bee and this invention are carrying out the operation of 
the contact surface with the most important wafer which was overly excellent in processing of a smooth 
side, having a property equivalent to the ceramics currently used as present wafer maintenance material. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 12/1 7/02 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the example of this invention is explained with reference to a drawing. The plan in 
which drawing 1 shows the rough structure of the vacuum-chuck electrode holder of this invention, and 
drawing 2 are the A. A' cross sections of drawing 1 . Drawing 3 is some enlarged views of drawing 2 . 
The slightly small path of the configuration of the wafer adsorption side of a electrode holder WH is 
more nearly circular than the diameter of Wafer W, and two or more concentric circle-like annular 
heights (wafer W supporter) 1 and annular crevices ( vacuum adsorption slot) 2 are formed in the wafer 
adsorption side in the shape of a rim in the fixed pitch from the center of a electrode holder WH. 
[0025] moreover, the inhalation of air for the vacuum adsorption in each annular crevice 2 — a hole 3 
arranges and forms in radial - having — each inhalation of air - the hole 3 is open for free passage with 
the hole 4 of the shape of a sleeve extended to radial inside electrode-holder WH By tying this hole 4 to 
the source of a vacuum, and decompressing it, the space surrounded in the rear face and each annular 
crevice 2 of Wafer W becomes negative pressure, the rear face of Wafer W is learned from the upper 
surface of two or more annular heights 1, and flattening reform is carried out. 
[0026] The carbonization silicon film which formed membranes by the non-oxidizing-atmosphere 
reduced pressure chemical vacuum deposition coated and constituted the electrode-holder WH main part 
from this example on the sintering carbonization silicon base. First, drawing 1 and alpha type 
carbonization silicon base which makes the configuration of drawing 2 were sintered. Since the annular 
irregularity sections 1 and 2 (a depth of 0.2-0.5mm) are beforehand processed into the sintering mold, 
there is imprinted irregularity in the cast sintering electrode-holder base. It machined so that the flight 
width of the exact annular heights 1 might be anew set to 0.2mm, and the front face performed polish 
processing to 0.01mm of field granularity. 

[0027] Film processing of the wafer maintenance side and vacuum suction groove surface of this base is 
carried out simultaneously. The chemical vacuum deposition of a high grade carbonization silicon was 
performed on **** bee, annular heights 1, and annular crevice 2 front face under two different vacuum 
evaporationo conditions. One is the reduced pressure vacuum evaporationo under the vacuum 
evaporationo temperature of 1300 degrees C, an evaporation rate 10 - number 10 micrometer/h, and a 
non-oxidizing atmosphere, and others are the same vacuum evaporationo temperature and the same 
evaporation rate, and are the ordinary-pressure vacuum evaporationo under a non-oxidizing atmosphere. 
Diamond powder performed mechanical polishing for two obtained vacuum-chuck electrode-holder 
front faces for 5 hours. 500A of film front faces which 8A of film front faces deposited under the above- 
mentioned reduced pressure atmosphere was finished in rms by polish, and formed membranes under 
ordinary-pressure atmosphere was rms. When the X diffraction compared the crystal structure of both 
the vacuum evaporationo film, the Miller-indices display (220) side of the crystal structure of the film 
which formed membranes under reduced pressure atmosphere was about 52 times as compared with the 
field of ( 1 1 1 ), and the thing under ordinary-pressure atmosphere was about 32 times. The above- 
mentioned example shows that the vacuum evaporationo side with much [ ground processability ] 
orientation to a direction (220) is excellent. In **** and the crystal structure, with the material which 
carried out orientation, and the material of non-orientation, polish is proved difficult that it is a bird 
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clapper, so that orientation is abolished. 

[0028] Moreover, most pores cannot be found in a vacuum evaporationo side, a **** bee, and a wafer 
adsorption side. Therefore, it is rare for a contaminant to adhere to an adsorption side, and when a 
contaminant intervenes between Wafers W, it cannot happen easily that the flatness of Wafer W falls. 
Moreover, since it is a high degree of hardness, by abb RESSHIBU wear, a particle does not occur and it 
does not necessarily adhere to Wafer W. Since alpha type carbonization silicon sintered compact is 
conductivity, adhesion of the contaminant to the vacuum-chuck electrode holder by generating of static 
electricity is not produced. Though a contaminant adheres, it can remove easily, and cleaning of a 
vacuum-chuck electrode holder is easy. Furthermore, since the coefficient of thermal expansion is small, 
the vacuum-chuck electrode holder of this example has few dimensional changes by **** at the time of 
exposure. Therefore, when exposing with the light of low strength for a long time using the photoresist 
of high sensitivity, the size error of a wafer can be suppressed in tolerance. 
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